Background: This study aimed to describe the influence of socio-economic status (SES) on the prevalence sedentary behaviours among Spanish adolescents. Methods: Cross-sectional data from Spanish adolescents from the Alimentació n y Valoració n del Estado Nutricional de los Adolescentes (AVENA) Study (2002). A national representative sample of 1776 adolescents aged 13-18.5 years provided information about time spent watching television (TV), playing with computer or videogames and studying. Parental education and occupation were assessed as SES. Participants were categorized by gender, age, parental education and occupation. Logistic regression models were used. Results: No gender differences were found for TV viewing. For computer and videogames use (weekdays), more boys played >3 h/day (P < 0.001), whereas a higher percentage of girls reported studying >3 h/day (P < 0.001). Among boys, parental education and occupation were inversely associated with TV viewing, parental occupation directly associated with study and maternal education inversely with computer and videogames use during weekdays (all P < 0.05). For girls, parental occupation was inversely associated with TV viewing. Conclusion: Spanish adolescents presented different sedentary patterns according to age, gender and SES. Boys reported more time engaged in electronic games, whereas girls reported more time studying. Parental occupation had more influence than parental education on the time spent in sedentary behaviours.
Introduction

P
hysical inactivity is a risk factor for many chronic diseases, such as type II diabetes, coronary heart disease, cancer and obesity. Regarding the obesity epidemic, several causes are cited, 1 yet for others, 2 obesity is purely an environmental issue. Current children and adolescents fail to meet the recommended physical activity level (at least 1 h/day of moderatevigorous physical activity), 3, 4 with more time spent on sedentary behaviours ( 2 h/day of total screen time). [5] [6] [7] [8] [9] [10] [11] [12] [13] Sedentariness may be analysed considering individuals not meeting the physical activity (assessed by questionnaires or objective methods) guidelines, or by the assessment of different sedentary behaviours, such as television (TV) viewing, computer use and playing electronic games. When attempting to study each approach, they present different determinants. For instance, in US adolescents physical activity was associated with environmental factors and sedentary behaviours with socio-demographic factors. 14 Adolescents heavily engaged in daily sedentary behaviours present a poor health status. [15] [16] [17] [18] [19] TV viewing is associated with adiposity, 15 an impaired metabolic risk-score, 16 hypercholesterolemia, 17 high body mass index (BMI), 18 a low cardiorespiratory fitness 18 and hypertension.
(TV viewing and electronic games) and SES. 10, 14, [20] [21] [22] [23] [24] [25] [26] However, there is a lack of knowledge about the influence of SES on other forms of sedentary pursuits (such as computer use and study). Recent data on 'Kids and Media in America' concluded that children who come from higher SES watch less TV but are more likely to live in a home with a computer or internet connection. 27 Scarce research has been carried out in Europe about the prevalence and determinants of sedentary behaviours in children and adolescents. In a large survey conducted in several European countries, 28 boys were more likely to watch TV regularly than girls. In Spain, the enKid study 29 found that children and adolescents watched TV 1.57 h/day and played electronic games 0.27 h/day. Moreover, a high maternal educational level was associated with less TV time. More insight in the link SES-sedentary behaviours could help to reduce the time Spanish adolescents spent in different sedentary pursuits.
The aim of this study was to describe some sedentary behaviours in a representative sample of Spanish adolescents and to analyse whether age, gender and SES have an influence on the sedentary behaviours level.
Methods
Study sample
The analysed sample participated in the Alimentació n y Valoració n del Estado Nutricional de los Adolescentes (AVENA) Study. The complete methodology has been published elsewhere. 30 The AVENA Study was designed to evaluate the nutritional status, dietary and leisure time habits and physical activity and fitness of a representative sample of Spanish adolescents to identify risk factors for chronic diseases in adulthood.
Design
In order to have a representative sample of Spanish adolescents, data from five Spanish cities (Santander, Granada, Murcia, Zaragoza and Madrid) were obtained. The sample size was calculated in order to describe the variable with the highest variability. We checked all the variables included in the study, and we chose the BMI, because it showed a high variability. 30 Subjects from public and private secondary schools and technical colleges were included. Exclusion criteria were those subjects with metabolic diseases, who were pregnant, drug or alcohol abusers. A total of 2100 subjects were deemed necessary for the full study to be properly conducted. These subjects were stratified by cities and proportionally by sex and age (13, 14, 15, 16 and 17-18 years) . A higher number of subjects were initially chosen to avoid drop-out and consequent data loss. The final figures were adjusted by a weighting factor to balance the sample according to the age distribution of the Spanish population and to guarantee true representation of each of the stratified groups (Instituto Nacional de Estadística, http://www.ine.es). The final number of subjects included in the AVENA Study was 2859 adolescents; 1776 adolescents (950 boys and 826 girls) had a complete set of sedentary behaviours data and were then included in this study [mean age 15.2 AE 0.8 years (SD); range 13-18.5 years]. Non-significant differences were found in BMI between the total number of adolescents and the subsample included in this study (21. 
Socio-economic factors
SES was assessed by two indicators, parental (both parents) education and occupation. We assessed paternal and maternal education separately as: elementary school, high school, first university degree and second university degree. Parental occupation was classified into six categories: company director, qualified staff, non-qualified staff, household chores, unemployed and others. Both indicators of parental education and occupation were obtained from a self-reported questionnaire filled by the parents.
Sedentary behaviours
A self-reported questionnaire filled by the adolescents, gathered information about the following sedentary activities: (i) habitual time (h/day) watching TV, (ii) time (h/day) playing with computer or videogames during weekdays, (iii) time (h/day) playing with computer or videogames during weekends, (iv) habitual studying time (h/day). The answers were categorized as: (i) <1 h/day, (ii) between 1 and 3 h/day, (iii) >3 h/day. Because these were the original cut-points gathered in the questionnaires, it was impossible to analyse whether they met screen time recommendations (<2 h/day).
Statistical analysis
The prevalence of sedentary behaviours (%), stratified by gender and socio-demographic information was obtained. Chi-square test was performed to obtain differences. Logistic regression models were applied. Each independent variable was introduced separately. Crude odds ratios (ORs) were calculated, and the highest category for age and each socioeconomic factor were assigned as reference. The odds of different SES markers and age on spending >3 h/day playing with computer or videogames, watching TV or studying were obtained. All calculations were performed using the SPSS statistical program (version 15.0 for Windows; SPSS, Inc., Chicago, IL) and the significance level was 5%.
Results
In the total sample, the percentage of subjects watching TV >3 h/day was similar between sexes (11.9% of boys and 12.5% of girls; P > 0.05). For the rest of sedentary behaviours, boys spent more time playing with computer and videogames during weekdays and weekends than girls, whereas girls reported more time studying (all P < 0.001). As presented in table 1, TV viewing duration was inversely associated with maternal education, paternal education, maternal occupation and paternal occupation in boys, and with maternal education, paternal education and maternal occupation in girls. A higher percentage of adolescents whose parents achieved elementary school versus second university degree watched TV >3 h/day. In addition, adolescents whose parents occupied the highest occupation category (company director) were less TV viewers Values are number of subjects (%). Significant results from the chi-square test are showed as P < 0.05
Sedentary behaviours in adolescentsthan those who had lower occupation level (non-qualified staff). Study was directly related with age, maternal education and parental occupation in girls, and with parental occupation in boys. A higher percentage of girls studied >3 h/day compared with boys.
In the logistic regression analyses (table 2) , parental education and occupation were inversely associated with daily TV viewing in boys (P < 0.05). Boys from younger ages were more likely to play with computer and videogames during weekdays-odds ratio (OR): 1.70 (1.07-2.72) in 13 years, OR: 1.64 (1.03-2.61) in 14 years and during weekend OR: 1.77 (1.18-2.67) in 13 years-compared with 17-18.5-year-old boys. In addition, boys whose mothers achieved intermediate educational levels spent more time playing videogames during weekdays than boys whose mothers achieved a university degree. For study behaviour, boys whose parents reached a lower occupation level reported less time studying than boys whose parents reached a highest occupation level.
In girls, parental occupation and age were inversely associated with the odds of watching excessive TV. Girls aged 13 years were less likely to study but more likely to play with computer and videogames (during weekdays) compared with the oldest group.
Discussion
This study provides information about the prevalence of sedentary behaviours and the influence of SES and age in a representative sample of Spanish adolescents.
Briefly, boys reported more time playing with electronic games and girls were more engaged studying. For TV viewing, the prevalence was lower than reported in other developed countries. Overall, parental occupation had more influence than parental education on the prevalence of sedentary behaviours.
In our study Spanish adolescents reported less TV viewing time (12% >3 h/day) than adolescents from other developed countries, where a 24.7% of US, 7 22-24% Finnish, 3 17-21% Austrian, 28 25-32% Hungarian, 28 36-38% Welsh 28 and 27-29% Scottish adolescents 28 reported watching TV >4 h/day. In the Eisenmann et al.
7 study adolescents had similar demographic characteristics, and in the HBSC study 28 children were slightly younger (11-15 years) than ours (13-18.5 years), which may partially explain the observed differences in TV viewing time.
On the other hand, marked gender differences were found. Boys played significantly more with computer or videogames, while girls spent more time studying (from the total, 13.9% of boys studied >3 h/day versus 29.1% of girls, data not shown). Similar gender differences were reported in other studies. Scully et al.
31 assessed 18 486 Australian adolescents in which 36.7% girls and 28.7% boys reported two or more daily hours doing homework. This observation is in agreement with our results, thus confirming higher time devoted to study in girls than in boys, at least in these developed countries.
In the present study, the effect of age on the prevalence of sedentary behaviours varied according to gender. Study time increased with age in girls. The same happened in Australian girls who increased the mean time devoted to study/ homework/reading from 52.4 to 85.1 min, during the transition between early and mid-adolescence. 32 However, youngest girls spent more time watching TV than the oldest girls. Hence, when Spanish girls get older TV viewing may decrease and other productive behaviours (studying) may increase.
In boys, computer and videogames use during both weekdays and weekends, was inversely associated with age. The total inactivity time usually increased from childhood to adulthood, 33 and these results suggest that other forms of sedentariness (not measured in the present study) could be adopted in this adolescent sample. An interesting finding was the effect of the parents' SES on the duration of sedentary behaviours. Both, high maternal and paternal SES (assessed by education or occupation) were associated with a lower duration of TV viewing in boys. However in girls, maternal occupation was the only SES indicator related with time spent watching TV. Different SES indicators are described in epidemiologic studies (education, occupation, income and employment). Self-reported income is a problematic variable. Non-response is often high or income is poorly reported. 34 Education is easy to measure and, once the maximum level has been reached, is the most stable measure of SES. 35 Most studies with analyses including several indicators of SES have usually shown that education is the strongest socio-economic determinant of food behaviour. 35 Parental occupation is equally associated with health outcomes, for instance, inversely associated with adiposity in children and adolescents, 36 but not so clearly as education.
Hence, for our study two indicators were employed (parental education and parental occupation). For some authors it is valid to transfer the results obtained using one SES indicator to additional SES markers. 8 However, in our study each SES indicator was associated with sedentary behaviours in a distinct way.
In a previous work, we described the sedentary habits of 260 adolescents from Zaragoza (Spain) and their relationship with parental SES. 37 Boys whose parents achieved a low academic level, watched more TV (P < 0.05). Despite the fact that girls spent more time studying than boys, again, no associations were found with parental education level. In other countries, Gordon-Larsen et al. (2000) examined a national representative sample of 17 766 US adolescents. SES, measured by maternal education and family income, was inversely related with a composite inactivity score. 14 In the San Diego Study of Child Activity and Nutrition, a higher maternal education was also associated with lower TV viewing duration in children, but this result was only statistically significant in early childhood (6 years). 23 Finally, in a large Australian sample, maternal education was strongly inversely related to daily TV viewing in both, younger children (mean age 6 years) and older children (mean age 11 years). 8 Aspects of the family TV environment that may mediate the relationship between maternal education and children TV viewing were investigated. Physical aspects of the family TV environment (number of TV sets at home and the presence of a TV set in the children's bedroom) accounted for more than one-third of the association between maternal education and duration of TV viewing in children. Several mechanisms have been proposed to explain this finding. The absence of mother (e.g. job schedules, busy mothers in house labour activities, etc.) could favour the TV use as a babysitter. Maybe, less educated mothers place lesser importance on the potential negative effects of excessive TV use. But equally in some neighbourhoods with greater safety concerns and fewer outdoor play spaces, TV viewing can be more frequent.
Finally, adolescent boys spent more hours studying when their parents ranked higher in occupation, but not in education. Thus, in Spain, to own a high level of occupation seems to favour adolescent's study hours. It would be necessary to undertake more studies to gain insight in the link SESsedentariness.
The strengths of this study are a multicentre design (five geographically diverse Spain cities), a large sample, stratified by age and sex and taking into account socio-demographic differences. There are some limitations in this study that merit to be mentioned. We are aware that only a limited number of sedentary behaviours were assessed, yet they are the most typical behaviours studied in the literature. Nonetheless, self-reported sedentary behaviours by questionnaires are not an objective method and we cannot discard some errors. But some objective methods for evaluating sedentary activities (direct observation) are not practical for large epidemiologic studies.
Another limitation was that sedentary behaviours were categorized into three levels (<1 h, between 1 and 3 h, >3 h), making it difficult for comparisons with other studies.
Sedentary time can be objectively measured using accelerometers; however, these devices were not available to be used in the AVENA Study. Although questionnaires may be weak surrogates of objectively measured sedentary time (unpublished data), they measure behaviours (contextual information). In a recent study performed in the framework of HELENA study (http://www.helenastudy.com), we found that the sedentary questionnaire was reliable when administered twice in a week (kappa values >0.7).
In conclusion, in this representative sample of Spanish adolescents, gender differences emerged according to the type of sedentary behaviour. Parental education and occupation were differently associated with adolescent's sedentary behaviours, with parental occupation having more influence than parental education. These findings could be used to tailor messages for reducing sedentary behaviours in different social classes. In order to reduce the prevalence of sedentary behaviours, efforts should be focused in adolescents whose parents had a lower occupational level.
